Voglibose-inspired synthesis of new potent α-glucosidase inhibitors N-1,3-dihydroxypropylaminocyclitols.
Voglibose, an N-1,3-dihydroxypropylaminocyclitol, has widely been used as an effective α-glucosidase inhibitor for diabetes therapy. Several attempts have been made to synthesize closely related analogues through the coupling of various aminocyclitols and propane-1,3-diol; however, most of them showed weaker or no inhibition. In this communication, we synthesized a pair of new N-1,3-dihydroxypropylaminocyclitols (10 and 11) using (+)-proto-quercitol (1) as a cyclitol core structure. The newly synthesized compounds revealed potent rat intestinal α-glucosidases, particularly against maltase, with IC50 values at submicromolar. Subsequent study on mechanisms underlying the inhibition of 11 indicated the competitive manner towards maltase and sucrase. The potent inhibition of these compounds was elaborated by docking study, in which their binding profiles towards key amino acid residues in the active site were similar to that of voglibose. Therefore, introduction of propane-1,3-diol moiety to suitable cyclohexane core structure such as aminoquercitol would be a potential approach to discover a new series of effective α-glucosidase inhibitors.